It is necessary to say a few words about the tests to be performed by the individuals in the room, tests to see if there was any tendency towards suffocation. TIo understand these we must consider a little more closely the meaning of the wor(d suffocationi in this connectioni. It woul(d cover three possibilities: (a) oxygen starvation, due to the oxygen in the room being used up-mainly by the three stoves; (b) carbon-dioxide poisoning, due to accumulation of this gas which would be produced by the burning stoves, and, to a smaller extent, exhaled by the subjects.
signis of suffocation occurredl after eight hours it could reasonably be concludled that suffocation could be ruled out as the cause of deatlh. It might be objected that the test was not quite fair, because five people were in the room on the night of 2ncd December, and(i only two were to be in on the day of the test. The objection, however, would not be valid, because the two extra stoves would use up as much air in a given timne as thirty men. Ihe conditions of the test would therefore be much more rigorous than those obtaining at the time of the accident.
It is necessary to say a few words about the tests to be performed by the individuals in the room, tests to see if there was any tendency towards suffocation. TIo understand these we must consider a little more closely the meaning of the wor(d suffocationi in this connectioni. It woul(d cover three possibilities: (a) oxygen starvation, due to the oxygen in the room being used up-mainly by the three stoves; (b) carbon-dioxide poisoning, due to accumulation of this gas which would be produced by the burning stoves, and, to a smaller extent, exhaled by the subjects.
Strictly speaking, these two-oxygen starvation and carbon-dioxide poisoningwould be covered by the term suffocation. But Carbon-dioxide poisoning causes increase in the rate of breathing, a bounding pulse, mental confusion, and a sensation of choking.
Carbon-monoxi(le poisoning really amounts to much the same thing as oxygen starvation, because carbon monoxide prevents the blood from carrying the oxygen from the lungs to the tissues. Hence the symptoms of carbon-monoxide poisoning are those of oxygen starvation (with the difference that the face does not go blue).
The individuals therefore would note at regular intervals their own feelings, normal or abnormal, their pulse, and their breathing rates.
:. As the small room was to be heated by three stoves it might become very hot, and this might of itself cause some discomfort. It xvould be advisable to check this regularly by measurements of room temperature. The tests on the mice and men and air have but a single meaning: i.e., they indicate that the air in the room remained harmless. It did not suffocate in spite of three stoves on, in spite of the fact that the two extra stoves would use up air as fast as about thirty men, in spite of the fact that all four windows were shut.
We conclude therefere that had the stove been alight throughout the night of 2nd December suffocation could not have been the cause of death. The results of out test are entirely in keeping with the fact that no ill-effects were observed on the nights previous to the accident when the firewatchers slept with the stove on.
But we can push our argument a stage further. We shall show that if the room had been closed and if one stove had been turned on but not lighted, there would soon have been a very distinct danger of coal-gas poisoning.
Referring to the test results of 6th January (Table I) , it will be seen that during the eight hours 440 cubic feet of gas were burned by the three stoves. When gas is burned it produces, on the average, half its own volume of carbon dioxide. That is, the stoves emitted 440 x i= 220 c.ft. carbon dioxide in eight hours. (The amount produced by the subjects in the same time was so small in comparison that it can be neglected). Now, the air in the room contained an average of 1.1 per cent.' carbon dioxide (see Table I ). We ca;i calculate how much air the 220 c.ft. was 1.1 per cent. of.
1.1 c.ft. of carbon dioxide are in 100 c.ft. of air
1.1 220 ,, ,> ,, 100 x 220=20,000 c.ft. air 1.1 But, you may say, the room had a cubic capacity of three thousand c.ft., which is far less. True. The reason that the carbon dioxide from the stoves was contained in such a large volume of air was that fresh air was entering and foul air leaving the room the whole time (one change every 1 hour 20 minutes). We know then that the stream of 220 c.ft. of carbon dioxide mixed with a total of 20,000 c.ft. of air, more or less.
Let us suppose one stove is on but unlighted. How much coal gas would enter the room in eight hours? Referring to Table I , we see that the permanent stove consumed 24.5 c.ft. gas in the first hour. After this the consumption fell. This was because the stove has a thermostatic device which cuts down the gas when it is'properly warmed up. We may then take 25 c.ft. per hour as the rate at which gas would issue from the unlighted stove. It would pass 25 x 8 = 200 c.ft. in eight hours. This would contain eighteen per cent. carbon monoxide, that is 200 x 18=36 c.ft.
100
When the 36 c.ft carbon monoxide was mixing with the 20,000 c. 
